The purpose of this paper is to examine the persistence of regional unemployment and to explore the sources of this persistence. Evidence from China suggests three empirical findings. First, provincial relative unemployment is more persistent than aggregate unemployment. Second, youth unemployment is less persistent than total unemployment. Third, although the western region has the highest provincial unemployment rate, it has the lowest persistence of regional unemployment. To explore the sources of this unemployment persistence, a panel data method has been developed based on the Barro Approach and Edwards' work. The higher the share of industry output by state sector and collective sector, the more the regional unemployment persistence. The private sector is the main employment destination for jobless now and has acted to reduce unemployment persistence.
I. INTRODUCTION
The persistence of unemployment has been the concern of many economists since the high European unemployment of the 1980s. Among others, Blanchard and Summers (1986) explore theoretically and empirically the idea of macroeconomic hysteresis. Barro (1988) uses a time series approach to assess the extent of unemployment persistence. Jimeno and Bentolila (1998) provide a theoretical model to explain regional unemployment persistence for Spain.
Over the past two decades, China has experienced rapid economic change. The coastal areas in the east are developing more quickly than the central and western regions. Meanwhile regional unemployment in the west has been much higher than that in the east. Although this pattern has persisted for over two decades there has been little attempt to explain regional unemployment persistence in China. The purpose of this paper is to examine the persistence of regional unemployment and to explore the sources of this persistence. Section II provides evidence that regional unemployment is persistent in China. Section III investigates the sources of unemployment persistence and Section IV concludes. A panel data method has been developed based on the Barro (1988) 
approach and
Edwards ' (2000) work. We argue that the higher the share of industry output by the state sector and collective sector, the greater the regional unemployment persistence. The private sector is the main employment destination for jobless now and has acted to reduce unemployment persistence.
II. UNEMPLOYMENT PERSISTENCE
This section attempts to measure the persistence of regional unemployment in China. First, the provincial unemployment rates in 1988 and 1997 are presented in a scatter graph (Fig. 1) . The ranking of provinces according to their unemployment rate has remained remarkably stable over ten years. Similar graphs would also show high stability in the ranking of youth unemployment. Figure 2 shows a cross-correlation matrix for regional patterns of provincial unemployment rates.
If correlation below 0.7 is taken as indicating substantial change, Fig. 2 suggests that the regional pattern has altered in 1992 , 1993 , 1997 and 1998 . Compared with OECD countries (OECD, 1989 , regional unemployment in China is more persistent than that in Australia and USA, less persistent than that in UK and Italy, and similar to that in Canada, West Germany and France. Blanchard and Summers (1986) 
In both cases, the degree of first-order serial correlation is high. Unemployment is indeed surprisingly persistent. It exhibits at best a weak tendency to return to its mean. Similar work for China from time series 1978-1998 (national level) are given:
China ðtotal unemployment rateÞ :
Numbers in parentheses are t-ratios.
To measure the persistence of regional unemployment, the model is developed for panel data
Equation 5 Tables 2  and 3 . The empirical results in Tables 1, 2 and 3 suggest three important findings. First, provincial unemployment is more persistent than aggregate unemployment. For both national and regional data, ordinary least squares estimators are given in Table 1 . However, national data is a 20-year time series from 1979 to 1998, and regional data is panel data from 1989 to 1998 for 29 provinces. Jimeno and Bentolila (1998) argue that increased wage flexibility would, under some conditions, lead to less unemployment persistence. Since there are reasons to believe that wage flexibility is higher at the national than at the regional level, thus regional relative unemployment would tend to be more persistent than aggregate unemployment. Second, youth unemployment is less persistent than total unemployment. Youth unemployed are mainly school-leavers. They are actively searching for their first job. Adult unemployed are mainly people who have failed to keep their jobs. They find it difficult to maintain their skills and have disadvantage in learning new skills compared to youths. 'Just like physical capital, human capital is likely to depreciate in the absence of regular maintenance. Moreover, long-term unemployment may have a demoralizing effect on search behaviour, contributing to a less efficient matching process' (Roed, 1997) . Third, although the western region has the highest provincial unemployment rate, it has the lowest persistence of regional unemployment. The observed fastest growing employment in the western region may explain this. 
Barro treated the term (1-s-f ) as a measure of unemployment persistence. He used a time series approach to estimate AR1 coefficients. The total 34 estimated AR1 coefficients were treated as proxies for regional unemployment persistence. Barro ran the weighted regression for some subset of the 34 observations. Edwards and Edwards (2000) analysed the national unemployment persistence in Chile by considering a simple process that relates the current rate of unemployment to its lagged value and to the deviations of the rate of growth of GDP from its long-term trend:
The degree of persistence in unemployment is given by . In order to investigate changes in the degree of persistence, Edwards allowed for the two crucial parameters and (which determine the natural rate of unemployment) to vary over time.
Then they decomposed the estimated persistence parameter into two components:
Collective Index and Protection Index are indexes that measure the degree of restrictiveness and centralization of collective bargaining and union legislation and the cost of job protection legislation respectively. Modification of the Barro and Edwards and Edwards approach: a weak point of the Barro approach is the data problem. Both his time series and cross-section data are short and he estimates them separately. To improve this method, the following procedure has been developed. This work is based on the Barro approach, but is extended to panel data methodology and includes Okun's Law, as suggested in Edwards and Edwards. To measure regional unemployment persistence, Edwards' Equation 8 is developed for panel data:
To explain the persistence of regional unemployment in China, the share of industry output by the State sector and Collective sector is used:
where X i t is the share of industry output by the state sector and Y i t is the share of industry output by the collective sector. We expect that X i t and Y i t have positive effects on regional unemployment persistence, since it is known that the private sector is the major sector absorbing the jobless, and the labour market in the private sector is much more flexible than that in state and collective sectors. From Equations 10 and 11
This is a dynamic panel data model. Equation 12 can be rewritten as:
Panel data methodology is used to estimate Equation 12a. The summary statistics and explanations of the dependent and independent variables are provided in Table 4 . The plain OLS, the Fixed Effects Model, and the Random Effects Model were estimated for Equation 12a. The results are given in Tables 5 and 6 . According to the Hausman Test, LM het. Test, R-squared and t-ratios, the best model is the fixed effects model without year dummy for youth unemployment (Table 6 ). Youth unemployment data are more reliable in China, as they are not distorted by the exclusion of significant numbers of laid-off workers from the more familiar unemployment statistics.
The growth rate of Real Per Capita GDP has a significant negative effect on provincial unemployment both for total and youth if there is no year dummy in the model. Youth unemployment is more sensitive to GDP than total unemployment. Increasing GDP will reduce both total and youth provincial unemployment. If there are year dummy variables in the model, the GDP growth rate is no longer significant although it is still negative, as economic growth varies by year but not really by province.
The share of industry output value by state sector has a significant positive effect on youth unemployment persistence both with and without year dummy. But there is no similarly evidence on total unemployment persistence. This may be due to the distorted data problem. However, the share of industry output value by collective sector has significant positive effect on both total and youth unemployment persistence without year dummy. Again youth unemployment is more sensitive to collective size than total unemployment. Decreasing the share of the collective sector will reduce the persistence of regional unemployment. The private sector is the major sector absorbing the jobless and increasing labour market flexibility. If there are year dummy variables in the model, the collective sector is also significant for youth unemployment persistence, but it is no longer significant for total unemployment persistence.
IV. CONCLUSIONS
This paper examines unemployment persistence in China.
Studies have focused on differences between youth and total, national level and regional level in unemployment persistence. The empirical results from China suggest three important findings. First, provincial unemployment is more persistent than aggregate unemployment. Second, youth unemployment is less persistent than total unemployment. Third, although the western region has the highest provincial unemployment rate, it has the lowest persistence of regional unemployment. Based on the Barro Approach and Edwards' work, a panel data method has been developed to explore the sources of unemployment persistence. Barro's work has a weak point on data. Both his time series and cross-section data are short and he estimates them separately. Edwards and Edwards focus only on time series data. Using two important pieces of work, a panel data approach has been developed to deal with unemployment persistence.
The observed high persistence of regional relative unemployment in China results not only from the high output share by state sector, but also from the high output share by the collective sector. The higher the share of industry output by state sector and collective sector, the more the regional unemployment persistence. The private sector is the main employment destination for the jobless now, and the growth of this sector has acted to reduce unemployment persistence in China. Persistence of regional unemployment 5 3
